The substitution x = sin <f> is equivalent to 2v where v = tan ^. By means of this substitution we find that
where P n (A) denotes the Legendre polynomial of order n. This series converges uniformly with respect to v and A when | A | sgja, | v | <6, a and 6 being positive constants such that
Hence it follows that n-0' or a formula which we shall establish rigorously in ( § 2). If, in addition, A = 1, the formula above gives
Thus (3) is an extension of the Gregory-Leibnitz series.
Series expansions for K, K', E and E'.
It is well known that the complete elliptic integral of the first kind K can be expressed in terms of Gauss's hypergeometric function as follows
On the other hand, the Legendre function of degree n of the first kind is defined by means of the equation (4) and (5) ) n = 0 2« Also, by letting x = e 1 + y
